Nine days after admission a Hurst's mercury weighted bougie passed easily down, the patient guiding it herself, and there was no complaint of discomfort. After removal of the bougie, she vomited about half a cupful of fluid which did not contain any blood. Eight hours later it was noticed that she was looking ill, her temperature being 100.4°F. and the pulse 90 per minute. She complained of generalized abdominal discomfort, most marked in the epigastrium, but there was no further vomiting and no definite pain felt. Sh'. was then seen by us and it was noticed that there Vwts diminished respiratory movement of the abdomen wkfi some guarding of the muscles, maximum in the epigastrium. There was no real rigidity, no tenderness in the lower abdomen, and nothing abnormal on rectal examination. A diagnosis of rupture of the oesophagus was made, and operation was undertaken nine hours after the passage of the bougie.
Perforation of the oesophagus is an occasional tragic complication of endoscopy. It is most liable to occur when a carcinoma is present in the oesophagus. The three cases of perforation following dilatation of oesophageal strictures which we are reporting are of interest as the mechanism of rupture and surgical pathology was different in each case. The result of surgical intervention was gratifying.
CASE REPORTS CASE 1.-This is a case demonstrating the danger of possible rupture of the oesophagus by a mercuryweighted bougie in a patient suffering from cardiospasm.
History.-A married woman aged 63 complained of vomiting of solid food over a period of five years. During this time she had lost 1 stone 6 lb. The vomiting occurred about ten minutes after eating, was gradually getting worse, and she felt that her food was " sticking " in the upper part of the abdomen. At times she had the sensation of " something opening and then the food passed through." For a few months before admission she could only swallow Iiquids, and the regurgitated food contained a large amount of mucus. There was no pain or acid eructation. She was admitted into the Liverpool Royal Infirmary on July 22, 1946 The drainage tube was gradually shortened and was completely removed on the fourth day. The gastrostomy feeds of glucose and citrated milk were supplemented by casydrol. On the tenth day after operation she was allowed fluids by mouth and it was found that she could swallow semi-solids two days later. The diet was gradually supplemented, and three weeks after the operation the gastrostomy was allowed to close.
A barium swallow (Plate lb) taken a few days later still showed cardiospasm. The dilated oesophagus narrowed smoothly to a point at the cardia, at the same level as before. Barium trickled into the stomach in a thin stream. The oesophagus emptied slowly, and still contained about a third of the barium fifteen minittes after it was given. There was no extravasation of bariun.
On Jan. 21, 1947, the patient wrote, " I am feeling stronger and I am eating solid foods. I got myself weighed yesterday and my weight was 7 stone 7 lb.. s" that I have gained 7 lb. since discharge."
When examined by us on Feb. 6, 1948, she was able to swallow solids and her nutrition had improved. Shc had no dysphagia. Radiographs (Plate Ic) showed further improvement. She had had no further treatnmet for the cardiospasm. CASE 2.-This is a case demonstrating the dalingcr of Mikulicz's operation.
History.-A man aged 45 complained of vomiting ot solids and liquids for eight months. He had epigastric pain three hours after food. The pain radiated to the back and was relieved by alkalis and food. Swallowieg was difficult and was only possible after vomiting.
Two months before admission to our care a posterior gastro-enterostomy had been performed for a duodeni ulcer and the presence of cardiospasrti confirmed and treated by Mikulicz's operation. After a stormy convalescence he was referred to one of us, as neither the operation nor repeated dilalation of the stricture had given relief.
When first seen he was emaciated, apyrexial, and in poor condition. Radiological examination confirmed the presence of cardiospasm.
Operation 1-Under cyclopropane anaesthesia the abdomen was opened through the previous epigastric scar. The Operation 2.-Ten days later his condition had improved enough to justify exploration of the oesophagus through a large thoracotomy incision made with resection of the eighth left , rib.
Mobilization of the oesophagus was difficult owing to old mediastinitis. The lower three inches of the oesophagus showed a fibrous stricture which did not allow the passage of a Ryle's tube. An oesophago-gastrostomy was performed (Figs. 1, 2, 3) We have not been able to find a reference in the literature to rupture of the oesophagus by a mercuryweighted bougie. In Case 1 the symptoms did not present any dramatic picture, and they were so few that but for the fact that the patient was in hospital the serious catastrophe might have been overlooked. Rupture ofthe oesophagus is a recognized and usually fatal complication of Mikulicz's operation, which is therefore rarely practised now.
The mechanism of the rupture in each case is shown in Figs. 4 , 5, and 6. Case 1 was ruptured by a stretching force through the constricting oesophagus below the diaphragm, producihg small longitudinal tears. Case 2 resulted from a stretching H force directed from the stomach through the cardiooesophageal junction, tearing the infra-and supradiaphragmatic portion of the oesophagus. In Case 3 the oesophagoscope was manipulated successfully through the cardio-oesophageal anastomosis. The pulsion force during bouginage passed beyond the anastomosis through the wall of the supra-diaphragmatic wall of the stomach. The adhesions of the previous operation had sealed off this region from the pleural cavity, producing a gutter in the posterior mediastinum along which the gastric contents escaped from the perforation in the supra-diaphragmatic portion of the stomach into the peritoneal cavity.
The usual method of perforating the oesophagus in a case of cardiospasm (Fig. 7) is by pulsion. The instrument perforates the pouch of dilated oesophagus, on one side or the other of the narrowed cardio-oesophageal opening.
It is probable that slight injuries ofthe oesophagus, occurring after instrumentation, can recover spontaneously and in some of these cases peri-oesophagitis is a possible complication. This was seen recently by one of us in a case not reported here in which there had been treatment by dilatation. Peri-oesophagitis was a striking feature in Case 2 of this note and caused some embarrassment in the operation for oesophago-gastrostomy. This case is also of interest in that the peri-oesophagitis which resulted from the rupture had been localized by chemotherapy.
The mortality from oesophageal perforation despite the advances made in recent years is still very high. Wagner (1939) states: "The tragic fate (oesophageal perforation) can almost never be averted by surgical intervention even if surgery is carried out by the most skilful surgeon." Barrett (1946) reviewed fifty undoubted cases of spontaneous perforation of the oesophagus recorded in the literature, and amongst these no patient survived the catastrophe. Culver and Clark (1947) reported four cases, two of which were traumatic perforations of the oesophagus, recovery occurring in one. In the latter case, subcutaneous emphysema involved the neck following oesophagoscopy; radiographs of the chest showed diffuse widening of the mediastinum apparently resulting from a diffuse mediastinitis; the patient recovered after symptomatic treatment. Barrett (1947) reported the first case we have traced of spontaneous perforation of the oesophagus successfully treated by operation. Allison (1948) The prognosis of perforation of the oesophagus is dependent on its site. Perforations high in the oesophagus have a better prognosis than those in the lower oesophagus. M6rl (1933) gave several reasons for this. In perforations of the cervical portion of the oesophagus, the tendency is for the resultant inflammatory process in the mediastinum to spread upwards, where it is more accessible to surgical intervention. The inflammatory process in the superior mediastinum is localized by the intact pleura. Perforations of the lower oesophagus commonly rupture into the pleural cavity because of the close apposition of the oesophagus and the mediastinal pleura immediately above the diaphragm.
Weiss and Mallory (quoted by Eliason and Welty, 1946) have shown, experimentally, that this portion of the oesophagus is the weakest, and it is here that, under increased pressure from vomiting or coughing, spontaneous perforation occurs and the pleura is most often torn. Either pleural sac may be involved. In Culver and Clark's three cases the left pleural cavity was involved. Radiography is of value in the presence of mediastinitis or hydropneumothorax in confirming the diagnosis and giving an indication for surgical approach.
SUMMARY
Three cases of rupture of the oesophagus with recovery, the first following the passage of a Hurst's mercury-weighted bougie, the second after Mikulicz's operation, and the third after oesophagoscopy, are reported.
The mechanism of the rupture in each case is illustrated.
